Explor Anim Med Res, ISSN 2277- 470X (Print), ISSN 2319-247X (Online)
Vol.12, Issue - 1, 2022, p. 46-53 Website: “ehimalmedicalresearch.org
DOl : 10.52635/eamr/12.1.46-53

Research Article

MOLECULAR DETECTION, ISOLATION, AND PATHOLOGY OF BOVINE
TUBERCULOSIS IN AN ORGANIZED FARM IN ASSAM, INDIA

Nur Abdul Kader, Samir D&s Acheenta Gohain Barua, Biswajit DéftRazibuddin Ahmed Hazarika,
Nagendra Nath Barm&rSayed Nabil Abedih Syed Abdul Arif, Pranjal Moni Nath, Uttam Rajkhowa

Received 28 May 2021, revised 11 January 2022

ABSTRACT: Bovine tuberculosis (bTB) is a well-known zoonotic disease that affects cattle all over the world and results
in significant economic loss, particularly in impoverished nations. The present communication describes the pathology,
isolation and molecular detection oMycobacteriumin an organized farm of Assam which has the previous records on
animals with confirmed M. bovisinfection. During the period 2020-2021, a total of 40 animals (4 males and 36 females) of
one year and above were included in the present study for screening of bovine tuberculosis by single intradermal comparative
tuberculin test (SICCT). The milk, nasal swabs were collected from only tuberculin positive cattle and the tissue samples
from necropsied animal and then processed for bacteriology, histopathology and molecular detection from direct samples.
Out of 40, four cows showed positive reactor by SICCT and out of these four, one animal died. At necropsy, there was
presence of circumscribed yellowish white lesions of various sizes and numbers. The smear prepared from granulomatous
tissue samples showed the presence of acid-fast bacilli by Ziehl-Neelsen stiiycobacteriumcould be isolated from
tissue samples. The DNA extracted from the samples could amplif§ycobacteriagenus specific hsp65 gene and MTBC
specific a 123-bp segment of the insertion sequence 1S6110.
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INTRODUCTION tuberculosis is still a major problem in developing

Mycobacterium bovigauses bovine tuberculosis countries for public health, food safety, wildlife, and the
(bTB), a chronic, infectious, and progressive illness oéconomy of livestock industries. It is also a major
cattle, other domesticated animals, and some free poonotic disease mainly occurring amongst workers of
confined wildlife species. It is characterized by thedairy farms, veterinarians, slaughterhouse workers and
formation of non-vascular granulomas known as tuberclesnsumers who consume contaminated raw milk and
which occur most frequently in lungs, lymph nodes, liverother products. Clinically the disease is characterized by
intestine and kidney. The bovine TB is a significantlebilitated condition, cough, decreasing milk production,
veterinary disease that can spread to human mainlgbored breathing etc (Srivastagaal. 2008). It is an
through ingestion of unpasteurized milk and rarelYDIE listed disease which occurs worldwide and interfere
through inhaling infective droplets (Torgerson andseriously with international trade of animals and animal
Torgerson 2008). However congenital and sucklingroducts (Roext al 2015).
colostrum and milk from infected animals are also the Tuberculin skin test (TST) has traditionally been used
route of infection which are widely described by Worldto determine the prevalence of infection in human and
Organization for Animal Health (OIE 2009). Bovine animals by using the purified protein derivatives (PPD)
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of Mycobacterium bovihich is fastidious organism and All the animals present in the farm were subjected to
requires 8-12 weeks of incubation to grow in solid medi&ICCT test as per the guidelines from the World
for isolation (Drobniewsket al 2003, Lamberet al ~ Organization for Animal Health (OIE 2018). Briefly, the
2006). In the field, diagnosis of bovine Tuberculosis itest was carried out in the middle third of the neck of
based on clinical and postmortem alterations observesdhch animal where avian tuberculin PPD-2500 (PPD-A,
by the veterinarians, which may be confused with somavian Tuberculin PPD from culture dflycobacterium
other diseases like aspergillosis, aspiration pneumoniayiumsubsp. Avium, strain DAER) [Prionics Lelystad BV,
pleurisy and contagious bovine pleuropneumonia (CBPRElystad, The Netherlands] and bovine tuberculin PPD-
etc. Now a days, molecular techniques like polymerasg000 antigens (PPD-B; Bovine Tuberculin PPD from
chain reaction (PCR) can detect Mycobacterial DNA irculture ofMycobacterium bovijsstrain AN5) [Prionics

the isolates obtained from clinical/tissue samples thuselystad BV, Lelystad, The Netherlands] were injected
representing a valid additional tool for the ante-mortenti.e., 0.1 ml of PPD) in two sites of neck 12 cm apatrt.
and postmortem diagnosis of bovine TuberculosiSkin thicknesses were measured with caliper before and
(Monteroset al1998). The present communication72 h after PPD injections. The animals were considered
describes the pathology, isolation and molecular detectida be positive if the difference of the skin thickness at the

of Mycobacteriunin an organized farm of Assam. injection sites is 5 mm or above and if the difference of
the skin thickness is less than 2 or 3mm then it was
MATERIALS AND METHODS considered as negative.

The study was conducted in an organized cattle farm
at Karmrup (M) district of Assam, India. This organized Collection of the sample
farm has the previous records on animals with confirmed The milk, nasal swabs were collected from only
M. bovisinfection. A 6-year-old cow was suffering from tuberculin positive cattle and the tissue samples (inflamed
chronic respiratory iliness from 2-3 months. So that ar caseous) were collected from the carcass that suspected
total of 40 animals present in the farm (4 males and 36 be died due to bovine tuberculosis. The samples were
females) of 1 year and above were included in the presdransferred carefully to sterile screw-top plastic container
study for the screening of bovine tuberculosis. accordingly (Himedia). The milk samples (approx. 40
ml) were collected from the infected cattle and for
Single intradermal comparative cervical tuberculin  histopathological examination, tissue samples were
(SICCT) test collected in 10% neutral buffered formalin. All the
Intradermal tuberculin test is the only suitable methogamples carried outimmediately &C4o the laboratory
for the diagnosis of bovine tuberculosis (bTB) in liveof Division of Animal Health, ICAR Research Complex,
animals in field condition. So, a single intradermaNEH Umiam, Meghalaya-793103, India and processed
comparative tuberculin test (SICCT) was performed. Thignder Class-l1I Biosafety cabinet (ESCO, Singapore). All
test compares immune responsedtobovis (bovine)  the sampling procedure followed by the guidelines of OIE
andM. avium(avian) tuberculin in the cervical region. (OIE 2013).

Fig. 1. The tuberculin positive cow. Fig. 2. The comparative tuberculin test.
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Gross pathology centrifuged at 3000 rpm for 15 minutes, the supernatant

The necropsy examination for the detection of lesiondiscarded, and the sediment or pellet is used for culture
of bovine tuberculosis was thoroughly identified andand microscopic examination (Lambetil 2006). The
examined in all tissues. A tentative diagnosis of bovineilk samples were centrifuged at 15000 rpm for 12 mins
tuberculosis can be made following the finding of typicand washed three times with 35-40 ml of PBS. The pellet
lesions during necropsy. At necropsy, gross alterationsas suspended in 0.1 ml of PBS. About 0.5 ml of
in different organs were properly recorded by taking a$pecimen was inoculated into both pyruvate and glycerol-
aseptic precautions in association with the collection dfased Lowenstein-Jensen medium and cultured at 37°C
tissues for bacteriological and the associated laboratoaynd observed once weekly for 8-12 weeks (Drobniewski
examination. The aim of aseptic collection is to minimizeet al. 2003). For evidence ad¥lycobacterium
the human risk and prevent contamination of tissues witidycobacteria genus specific Hsp65 (Teleital 1993)

soil and faces (Corner 1994). and MycobacteriumTuberculosis Complex (MTBC)
specificlS6110 based PCR (Eisenagtal. 1990) were
Histopathological Examination employed on the direct tissue samples after

For histopathological examination, tissue sampledecontamination.
extracted from the dead cows were fixed in 10% buffered
formalin. Paraffin blocks prepared with routine laboratory Identification of the bacteria by smear preparation
methods and the samples were then sectioned at 5-unAcid Fastness/Ziehl-Neelsen Staining Technique
thickness and were stained with routine hematoxylin andHot” Z-N technique) was carried out on the direct
eosin (H&E) and Ziehl-Neelsen (ZN) methods and weréssues to detect acid fast bacilli from granulomatous
examined by light microscope (Tuncay and Hatipogliissue at room temperature using standard protocol

2018). mentioned by Sa’idet al (2015).
Direct smears were prepared from tissues presenting
Detection ofMycobacteriumspp. tuberculous lesions. The collected tissues were first

The collected milk, nasal swab and tissue samples wetaushed using a sterile pestle and mortar and homogenized
processed for both bacteriology and molecular detectiarsing a stomacher then placed on a clean and labelled
(PCR). To process the specimens for culture and smegrease-free glass slide. The smeared slides were air-dried
preparation, the tissue was first homogenized usingand heat-fixed by passing them gently over the flame
mortar and pestle, followed by decontamination with aBunsen burner). The smears were then stained with
alkali (2-4% sodium hydroxide) for 10-15 minutes atarbol fuchsin and heated the stain until vapor just begins
room temperature and then neutralized and thie rise {.eabout 66€C) and allowed to stand for 5 minutes.
homogenized mixture was taken in a sterile 15 mAfter that the smear was washed with tap water (to remove
centrifuge tube with a screw cap. The suspension &xcess stain from the slide). The slide was decolorized

Fig. 3 and Fig. 4. Lung of affected cow showing tubercle nodules (left) and caseotic necrosis (right).
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Fig. 5. Histopathogical findings of tubercle nodule.
[The granuloma was consists of a central area of caseous necrosis with variable calcification, surrounded by epithelioid
cells, Langhan’s giant cells (arrows), lymphocytes, with a fibrous capsule infiltrated by lymphocytes (H&EX200)].

with 3% acid alcohol for 1 min. After decolorization, theDNA and 5.5pl of nuclease free water. The mixture was
slide was counterstained with methylene blue for 1 minuféansferred to a Thermal Cycler and subjected to the
and then washed and allowed to air-dry. Finally, the slid@llowing condition: 95°C/4 min, 35 cycles of 95°C/30
was viewed in an 0ptica| microscope under 100 X (an ofi€ecC, 5900/3OSGC, 72°C/35 sec and final extension at 72°C/
emersion objective). Acid fast bacilli appeared red? min.

straight or slightly curved rod occurring singly or in a The MTBC specific PCR was performed on a total

cluster indicates the presence of tubercle bacilli. volume of 2%IL as per the procedure mentioned by
Eisenactet al. (1990). The detection of MTBC DNA by

Molecular Detection of Bovine tuberculosis IS6110-PCR by amplifying a 123-bp segment of the

DNA extraction and quantification insertion sequence 1S6110 using following primer:

DNA was extracted from the milk, nasal swab andS6110F’-CCTGCGAGCGTAGGCGTCGG and

tissue samples via the Qiagen DNA extraction kit-base®6110R’-CTCGTCCAGCGCCGCTTCGG. Cycle
method (DNeasy® Blood & Tissue, Qiagen, USA) as pegonditions were as follows: 95° C for 5 min, 35 cycles of
manufacturer protocol. The isolated DNA was used fogmplification (95°C for 30 s followed by 70°C for 35 s
molecular process. The DNA quantification andand 72°C for 30 s) and 72°C for 5 min. 5 pl of the

assessment was done by NanoDrop (Thermo Scientifi@mplified product was subjected to electrophoresis on a
2% (w/v) agarose gel with 0.03% of ethidium bromide.

Direct PCR-based detection from clinical samples M. bovisANS strain was used as a positive control. After

The amplification of DNA extracted from samples waglectrophoresis DNA was visualized and recorded by Gel
carried out for the detection ddycobacteriumgenus documentation (Cleaver Scientific, U.K). The samples
specific hsp65 gene ardycobacterium tuberculosis thatwere TB positive were further analyzed to determine
complex (MTBC) specific insertion sequence 1S6110the specific mycobacterium strain.

The target gene hsp65 was amplified using following

primers: hsp65 F'-ACCAACGATGGTGTGTCCATand RESULTS AND DISCUSSION
R-CTTGTCGAACCGCATACCCT (Telentet al 1993). The results of the Single intradermal comparative
The PCR mixture (total 25 pl) was as follows: A total otuberculin test (SICTT) have been expressed following
12.5 pl master mix which containing (distilled water,the guidelines provided by the OIE, (2018). Out of the
dNTPS mix, reaction buffer solution, and MgCIL pl total forty (40) tested animals, four (10.00%) were
of forward and 1pl of reverse primers (10 pmol), 5 pl opositive by SICTT (Fig. 1). However, milk and nasal
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Fig. 6. Z-N Staining of acid-fast bacilli. Fig. 7. Culture growth on LJ media.

L LI L2 L3 L4 L5 L L1 L2 L3 L4 LS5

Fig. 8. hsp65 PCR showing positive result for tubercle  Fig. 9. 1S6110 showing positive band in positive
nodule and pus sample from lung. control and the tubercle nodule sample.

[(Lane -100bp DNA ladder, L1-negative control, L2- [(Lane - 100bp DNA ladder, L1-negative control, L2-
positive control 1 bovisAN5), L6 & L7-positve tubercle  positve tubercle sample & L3-positive control)].
sample)].

smear from the SICCT positive animals could noNaharet al.(2011) also could not able to detect acid-fast
demonstrate th&lycobacteriumorganism by Ziehl- bacilli in impression smear from nasal swab and
Neelsen stain. The intradermal tuberculin test is the Olffustrated that the diseased cattle rarely shed the organism
recommended test for screening against bTB whicht detection levels in nasal discharge.

detects cell responses of T helper typel (Th1l) Out of these four SICTT positive cow, one animal aged
lymphocytes (OIE 2009, Schillest al. 2010). Almost eight (8) years showed clinical signs like inappetence,
similar prevalence rate (14.31%) was reported by Thakgneezing, frequent fever, pale mucus membrane, slight
et al (2010) from Himachal Pradesh. However, higheswelling of pre-scapular lymph-node and emaciation (Fig.
positivity (28%) was recorded by Konet al (2018) 2). The cow died and post mortem examination was
from Assam and (28.8%) by Bassessal (2014) from  performed. At necropsy, the carcass was highly emaciated
Jabalpur. Stages of infection, energy and immune systenith the presence of circumscribed yellowish white
of individual animal can be responsible for sensitivityesions of various sizes and numbers. Macroscopically
and specificity of tuberculin test in different animals ancat postmortem, the most common changes seen in the
areas. The chronic nature of the tested animals in théngs were presence of yellowish white tubercular lesions
present study might be resulted in higher prevalence ratsf.various sizes and numbers (Fig. 3). Apart from lungs,
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similar encapsulated nodules with varying diameter couldasal swab of SICCT positive animals and tissue samples
be observed in liver also. On incision, yellowish whitefrom dead animals were attempted to amplify the hsp65
caseous exudate comes out from the nodules (Fig. 4nd 1S6110-PCR region targeting a band size of 441bp
Marked consolidation with collapse of lung parenchymand 123bp respectively. No amplification band could be
was also prominent. Almost similar gross alterations wergeen from the DNA of milk and nasal swab. However,
reported by Jhonest al. (1997), Kumar and Swamy amplification band for both the targeted gene could be
(2005), and Konclet al.(2018). Corner (1994) reported seen from the DNA extracted from the tuberculous
that up to 95% visible tuberculous lesions could baodules of lung tissue (Fig. 9 and Fig. 10). As Hsp65 is
identified by examination of the lung and associatedhycobacterial genus specific primer and 1S6110 was
lymph nodes in cattle. Involvement of these lymph nodesglycobacterium tuberculosisomplex specific primer,
might be due to transmission of the disease via respiratdngnce, amplification of both confirmed that samples were
route. positive for tuberculosis with any of the species of MTB
Microscopically, the nodular lesion was characterizedomplex. In relation to clinical specimens the highest
by central areas of caseous necrosis, round, oval positive rate for lymph node and CSF specimens, was
irregular and often coalescing, eosinophilic, homogenousptained by I1S6110 (23.1%) and hsp65 (33.3%) genes
with necrotic debrises (Fig. 5). Sometimes the necrotiespectively (Khosrat al. 2017). Romeret al.(1999)
area was surrounded by epithelioid cells, Langhans-typeported PCR as being a more sensitive and specific test
multinucleated giant cells, plasma cells and a collar dhan the tuberculin test.
lymphocytes. The granulomatous lesion was surrounded
by a layer of fibrous connective tissue (Fig. 6). Similar CONCLUSION
lesions were also seen in liver and lymph nodes. Similar This study describes isolation, and molecular
lesions were described earlier (Cassitigl 1999, Nahar identification of Mycobacterium tuberculosisomplex
et al.2011, Goswamet al. 2014). (MTBC) from an organized farm of Assam. As the lesions
The smear prepared from granulomatous tissugf bovine tuberculosis are typical then a tentative
samples showed the presence of acid fast bacilli (Fig. d)agnosis can be made by gross lesions on necropsy.
by Ziehl-Neelsen stain. The organism could bedistopathological examination of the lesions confirms
demonstrated both in the central caseo-necrotic masstag diagnosis with special stain but bacteriological
well as in granulomatous tissue. Koretral (2017) also isolation from the lesion is the only way to make a
demonstrated acid fast bacilli in the nasal smear afefinitive diagnosis of Mycobacterium bovis species
tuberculin positive animals. Goswarat al (2014) which is considered as gold standard test. It has been
demonstrated in lung tissue and Prakeslal (2015) proved that PCR targeting hsp65 and 1S6110 gene if used
demonstrated both in the lung as well as mediastinal combination than can give rapid, accurate, sensitive
lymph nodes. and specific test to diagnose the bovine tuberculosis. This
During isolation of Mycobacterium sppin disease has zoonotic importance, and it may be
Lowenstein-Jensen both pyruvate and glycerol-basadansmitted to the farm worker and veterinary
media, no growth could be observed in milk and nas@ractitioners frequently due their occupation. So, rapid
swab. However, growth of bacterial colonies showing thend accurate diagnosis of the disease might help in the
characteristic features bfycobacteriunspp like small,  prevention and control of bovine tuberculosis.
moist, granular, yellowish colonies with whitish orange
shine from the tissue samples (Fig. 8) that showed ACKNOWLEDGMENT
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